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Abstract 
The obvious characteristics of manufacturing firms are equipments, machinery and their worker's 
technical skills. Integration and coordination of these characteristics has a great impact on productivity 
and flexibility of the organization, which is the main concern of our century due to present limits and 
importance of staff`s life quality. Optimized organization's designs -besides modern equipment- can meet 
the rapid changes in the environment and contribute to the agility and dynamism of the organization, only 
if they have motivated, creative and skilled staff. Staff's motivation has a great impact on exploitation of 
the machinery and facilities as far as the machinery and equipments are in control of staff. It is obvious 
that their moral and motivation has noticeable effects on machinery and equipments efficiency.  
Analyzing the relations between the efficiency of production process with layout design and installation 
of manufacturing machinery were highly considered by manufacturing engineers and managers during 
these years, but their concentration is mostly on the technical aspects of production. Due to their 
concentration, combined layouts such as group technology (GT) and flexible manufacturing systems 
(FMS) are created. In spite of its importance, consideration of motivation and collaboration morale is 
neglected. As mentioned earlier organizational behavior and concentration on staff`s work life was in the 
second level of attention. This article is focusing on staff's motivation and collaboration morale in two 
different layout design, layout by product and layout by fixed position. We compared theses two types of 
layout design about their impacts on staff`s motivation; Regarding to suggest the valuable details of 
positive impacts being used in different types of layout design. We believe that combination of different 
types of design about their impact on worker`s moral can create new types of design to achieve lean 
productivity. 
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1. Introduction 
 
Applied techniques for increasing the technical efficiency of different layouts have triggered 
researchers to study the pros and cons of different layouts. Researchers have tried to benefit from the 
advantages of different layouts by combining different types of them. Moreover, by replacing layout 
drawbacks with their other advantages, researchers can present an efficient and effective final design 
(Tseng, M.L., 2009).  As a good illustration we can refer to Cellular Layout, in which mass production 
feature is taken from Layout by Product and the flexibility feature in product diversity is taken from Job 
Shop. The primary scheme of this article is derived from visual sensibility about the product in Layout by 
Fixed-Position; individuals can observe the final product as their shared goal and can observe its 
completion and formation constantly. Furthermore, they can observe their colleagues’ efforts in the 
completion of the product and this would lead to collaboration morale, more teamwork and above all 
integration in comparison to Continuous Production Line. In Continuous Production Line, individuals 
repeat a fixed and repetitive action for numerous times daily and most of the times don’t pay attention to 
the importance of their small contribution that would lead to production of a complete product, or finished 
product, such as an automobile or a monitor (Tseng, M.L., 2011).  In this paper we review the effect of 
this morale sense in the above mentioned layout types, by combining motivation models of different 
theorists such as Hersy and Blanchard, Herzberg, Robbins, and Alderfer. 
 
2. Research Theoretical Fundamentals 
 
Layout design in a production activity is defined as decision making about the designation of 
equipment, machinery, instruments and staff in order to fulfil the organization goals. Moreover, layout is 
the determinant factor for raw material flow, information and material in process in the production 
process.(Slack.N,2004) Small changes in designation of the machinery and equipments can have a great 
impact on the costs of production line and efficiency.(MOTTAGHI. H,2006) 
Industrial machinery layouts are divided to four categories:(Slack.N,2004)  
 
z Layout by Fixed-Position 
z Layout by Process 
z Layout by Product 
z Cellular Layout 
 
2.1. Layout by Fixed-Position 
 
In this layout, the final product is located in a fixed position  due to its largeness, heaviness, 
delicateness, or specific position and therefore machinery, instruments and individuals move around it, if 
needed. This means that in this layout, unlike other layouts in which the materials  flows among the 
machinery, production machines are gathered around the product and activities are done on 
it.(MOTTAGHI. H,2006) 
 
For example: 
 
z Motorway construction; in which the product has a fixed position and is impossible to move. 
z Open heart surgery; in which the patient’s situation is critical. 
z Shipbuilding; in which the product is too large and too heavy to move. 
 
The main problem of this layout is allocation of the required space to different contractors and 
therefore conflict in movement and needed space for each contractor.(Slack.N,2004)  
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2.2. Layout by Process 
 
In this layout, because of the diversity in production and service types, machinery are located in 
standard distances and each product on the basis of its relevant process moves through a specific path. For 
example, in a factory, welding workshop, pressing workshop, cutting-off workshop and etc, are located in 
determined distances. A hospital is another layout example of a service organization with process 
layout.(ALVAANI.M,2003) 
 
2.3. Layout by Product  
 
In this layout, activities are based on the order by which the product is completed. Each station does 
a defined activity on the product and sends the product to the next station to be finally completed. 
Sometimes, this production line is also called Assembly Line.(MOTTAGHI. H,2006) One of this layout’s 
characteristics is mass production with low diversity. Not more than a few products can be assembled on 
the same assembly line at the same time. Some of the characteristics of this design are as follow: 
(Slack.N,2004) 
 
z Machineries and equipments in this layout are usually specialized professional. Therefore, this 
layout normally needs noticeable investment.  
z Work breakdown to minor activities is another characteristic of this layout. Hence, activities are 
monotonous and repetitive. 
z In this layout high-skilled individuals are not required and individuals will be skilful by repeating 
activities. 
 
2.4. Cellular Layout 
 
This layout is a combination of Layout by Product and by Process. In other words, this layout has the 
mass production feature of Layout by Product and flexibility feature of the Layout by Process at the same 
time. In this layout, small and different workshops are made and products are arranged on the basis of the 
similarity of the production process and each of them is entered in their own cell (Seyyed Hosseini.M, 
1993). 
 
2.5. Relation between layout designation and motivation 
 
Study of staff motivation was broaden from the pioneering work of  Elton Mayo in the Hawthorne’s 
Studies.(SEYYED ALIAKBAR.AFJE, 2001) Since then researchers such as Maslow, Herzberg, 
Blanchard, have carried out researches related to staff motivation. In this article, we have a glance on 
motivation concepts and group and teamwork morale and for its expansion, we introduce the references. 
Berlson and Steiner have defined motivation as “an internal status which energizes, activates and 
mobilizes. In other words motivation directs behaviors towards the goal.”(B.BERELSON , 1964). 
Robbins has defined organizational motivation as “individuals’ tendency toward high levels of effort 
in order to reach the organizational goals.” 
ȾThere is only one way to make people do what we want and that is pursuading them to want what 
they have to do. In other words, motivation should be derived from inside them (STEPHEN P. , 2006). 
Theories which are related to individuals’ motivation are divided into two categories (ROBERT E. , 
1980) : 
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A.  Satisfaction assumptions which are based on individual needs and frequently unconscious efforts 
in order to reach to their satisfaction. Such as Maslow’s hierarchy of needs, McGregor’s theory 
X and Y theory, and Herzberg’s Hygiene and Motivational Factors.  
B.   Processing assumptions which are based on conscious behaviors and are founded on predictable 
results such as Adam’s Equity theory and Room’s Expectancy theory. 
 
Definitely, work environments have great impact on individual's joy, morality, behavior and 
calmness.(ARDITI D. , 2001) A suitable working environment which is competent with individuals’ 
needs  will propel staff to more creative formation and more synergy . Moreover, such an environment 
will increase the sense of responsibility and cooperation.(HARVEY S. , 1980) When individuals are in 
better mental and health condition, they engage in their work with a peaceful mind and more 
concentration.(MARKLUND S. , 2000) In production organizations, for production line staff, this 
environment is summarized in the way of designing and production line layout. Motivation increases 
among staff while there is more compatibility between design and individual's morals and increasing 
machinery agronomy techniques and production line.(DUL J. , 2005) 
 
2.6. Teamwork Impact on Designing 
 
Many connoisseurs differ the concepts  of teamwork and group cooperation mood and make a 
distinction between team cooperation and group work. For  this reaon , we deal with description and 
analysis of these concepts and features of team and teamwork (HACKMAN J. , 1990) (PROCTER S. , 
2000). 
The word team has fundamental and deep concepts that are constructed on every team member by 
any means and usually counting its principles by team members seems to be a little hard. The first and 
basic motive of ever team activities  is considered as shared purposes and goals of team members; in a 
way that the motive would be constructed as a link circle among team members.(KATZENBACH S.,2005) 
Usually in a team, individuals have different expertise which these expertness complement others’ 
activities and expertise. Moreover, every body knows the fact that one member or a group’s absence of 
activity will result in teamwork failure and leaving their goal  unaccomplished. Team members 
functionality has reciprocal impact on one another, which these effects appeal both in working and in 
motive of doing the work.(PATRICIA.J.) 
Team members with resorting to link circle find clear understanding of their purposes and orderly 
others’ purposes, too. In addition, this matter ensures a constant and continued attempt of members. 
Furthermore, individuals know that achieving the shared vision necessitates the presence of other 
members (ROBBINS H., 1998). 
Shared vision is not explicitly a belief, but an internal potency that leads individuals to the shared 
goal, in spite of some  conflicts  and endangerments.  This also help the team members to increases their 
resistance against suffering and disappointment. Shared vision requires all individuals to act. In other 
words, internal perception of the attainable ideal  will be the only reason that warns one against 
motionlessness. The origin of forming this common point of view can be related to the personal ideal of 
organization founder which gradually flows in the organization mold and is transferred from one person 
to the whole individuals in that organization. 
Shared vision is a common inclination, which comes true in collaboration and completion roles of 
individuals.(PETER M.SENGE, 1994) On the contrary, one can mention features of group and group 
work, too, that group work is merely working together and does not have any fundamental concept of 
teamwork or common view. In some cases, individuals in group exchange their ideas but one can 
acknowledge that personal work is more dominant. But certainly discussion on common ideal is related to 
more fundamental infrastructure which the authors in their forthcoming research and investigation will 
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deal with more basically and in details and will study meticulously infrastructure relationships of 
psychological, technological, systematic and strategic organizations. 
 
3. Research Method 
 
This investigation consists of two main steps which in every step the proper research method is used. 
 
3.1. First Step: Library Research 
 
This step of research consists of library research, which has been done in order to study and 
fulfillment of information about research matter. 
In this step, background of this research matter was investigated with reading articles, theses, books 
and reputable magazines, and besides proceeded to study theoretical and literal aspects of research topics  
 
3.2. Second Step: Research Methodology and Examination of Methodology 
 
In this step, with taking pattern from other methodologies and with a compounding view of 
motivation and profiting theories, effectiveness and technical capability concepts, a proper methodology 
for doing research was designed. This methodology engaged with  studying degree of staff motivation at 
work, inclination to formative competition among staff, teamwork morale, sense of belonging to the 
product, attempt for covering colleagues’ failures, etc. For this purpose, using the ideas of subject matter 
experts, a questionnaire  of 23 questions, was designed.  The accuracy of the mentioned questionnaire is 
confirmed by relevant experts.  
Questionnaires were presented to staff of two productive groups by one of the researchers. The 
researcher with his presence in production line and answering to staff's questions, tried to prevent any 
ambiguity in questions and effect of any staff's answer on other colleagues’. 
To investigate this question, they used examination of differences between two calculated mean 
values. Sometimes it is necessary to compare and examine mean of the two communities and possibility 
of their equality, too. 
          When the examination has two sides, statistical hypotheses consist of 210 : PP  H and 
211 : PP zH  then sampling from both communities. Then the mean values and variances of both 
communities are calculated and indicated by 1X , 2X , 21S ,and 
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than 30 samples. In this presented investigation, advanced statistical software is used. According to the 
researcher's hypothesis in this investigation, the examination has only one side.  
In single sided hypothesis examination, the critical zone will be on one side of normal graph. Thus, 
right side of normal graph is the critical zone. If data examination is not placed on critical zone, with 
possibly of (P), the hypothesis 0H  will not be rejected and the mean values of both communities could 
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be considered the same, otherwise the hypothesis 0H  would be rejected and differences between the 
mean values are meaningful. 
 
z Main Hypothesis 
 
Staff motivation in Fixed-Position Layout is more than that in Continuous one. 
 
z Minor Hypothesis 
 
Is there any difference between staff motivation in Fixed-Position Layout and that in Continuous one? 
 
z Tools Reliability 
 
Before analysis and inference of examinations, the Cronbach’s Alpha coefficient was calculated  
which was equal 0.9121. Therefore as this number is greater than 0.7, validity of measurement tools and 
collected answers  is  acceptable. Moreover, it can be  concluded that the answers have resulted from the 
impact of measured variable and  not by chance or accident. 
According to inserted information in table number 1, in 22 questions, Fixed-Position Layout staff 
reach a higher mean value than Continuous Production Line staff (This has been shown in Graph 1), and 
zero hypothesis for 22 questions could not be acceptable.  Moreover, the differences between mean values 
of the following 11 factors are meaningful and significant. 
 
1. Making positive relationship with colleagues. 
2. Tendency to compete colleagues in activities related to work. 
3. Tendency to make a more cooperative atmosphere. 
4. Becoming satisfied with helping others to make a single product. 
5. Helping other colleagues, who for any reason cannot do their duties properly. 
6. Feeling effective in the process of making a product. 
7. Presence of cooperation morale among colleagues despite of differences in ideas.  
8. Feeling of collaboration and having a shared goal. 
9. Increasing cooperation feeling among colleagues, in accordance to realizing their attempts. 
10. Feeling proud by direct observation of production development. 
11. Sense of belonging to the organization by finding the product in markets. 
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Fig 1 
 
z Zero Hypothesis 
 
  0H : Staff motivation in Fixed-Position Layout is lower than or equal to that in Continuous one. 
 
z Research Hypothesis 
 
      1H : Staff motivation in Fixed-Position Layout is more than that in Continuous one. 
 
        The general concept of zero and research hypothesis and the total mean values in both communities 
are presented for all 23 inserted questions in the questionnaire, and repetitions will be avoided. In one 
column, sizes of samples of both communities for every separate question are incorporated. Then in next 
column, the mean value  1X and 2X  for communities and then their standard deviations ( 21S and 
2
2S ) 
are incorporated. According to different formulas, between two mean values( 1X - 2X ) should be 
calculated. This is written in a separate column for every question. In another column, degree of freedom 
for every examination is recorded according to (df = n1+n2-2) formula .Due to its complexity, t is 
calculated by software. 
Statistics of every examination are given in statistical columns at the end of research. Furthermore, 
all calculations have been done by computer software completely and exactly. The critical zone for this 
statistical investigation is larger than 1.64 (t > 1.64) and it is on the right side of normal graph, as it is a 
one-sided hypothesis. 
Staff motivation in Fixed-Position Layout is meaningfully and with 95% of probability more than 
that in Continuous Production Line. The euphonious mean values for 23 questions of questionnaire for 
motivation of Fixed-Position Layout staff (5.2552) are more than those in Continuous Production Line 
staff (4.7062). Hence, in this case, defined zero hypothesis cannot be acceptable. With 95% of probability, 
this mean values greatness is meaningful. It means that motivation in Fixed-Position Layout staff is more 
than that in Continuous one. 
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The greatness of mean value in 22 indexes and euphonious mean values in 23 indexes  as well as 
rejection of zero hypothesis in 11 related and  larger than mean, indexes and rejection of zero hypothesis 
in euphonious mean of staff motivation, will result  to  the fact that motivation in Fixed-Position Layout 
staff is more than that in Continuous Production Line staff.  The significant difference in individual's 
tendency toward completion of others’ flaws, convey more unity feeling and having a shared vision 
among members of Fixed-Position Layout. 
Noticing the differences of mean values in shared production and  accomplishing a common purpose, 
indicate an obvious sense of belonging and a higher level of motivation among Fixed-Position Layout 
staff than those in Continuous Production Line. 
Comparison of 23 measured indexes is displayed in the graph number one. 
 
4.1 Conclusion 
 
According to research outcomes, the degree of motivation and group work morale in Fixed-Position 
Layout is more than that in Continuous Line Layout. This is mainly because of the fact that  individuals in 
Fixed-Position Layout continuously observe the impact of their own and the others’ work on a unified 
product  also  as the  production and completion process takes a long time. Hence, they have the sense of 
belonging to the work procedure and the product. This fact also  increases the cooperation level among 
the staff and therefore if one cannot do his work properly, the others will help and cooperate with him  
this is  actually one of the fundamental concepts of teamwork. 
However, in Continuous Production Line, individuals solely consider their own activity (for instance 
substituting a chip on an electronic board), so feeling the same as others and production of a complete 
product with cooperation of others would fade away.  
According to the researcher’s observation, in Continuous Production Line, individuals rest once the 
preceding station does not complete its work and if a defection occurs in completion of a product in the 
preceding station, individuals do not help each other much. 
It must be mentioned that this issue fades among those organizations that use Jidoca System. 
Nonetheless, because of organizational culture and essence of continuous production structure, these 
differences exist. The researchers’ idea about future researches is to investigate details of effective factors 
on this culture so as to display a compounding model for changing the structure of these two layouts and 
forming a new model for layout, which will establish technical proficiency and motivational profiting in 
production line at the same time. 
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Appendix A 
 
 
 
 
 
 
 
 
N ȝ Std. 1X  - 2X  t 
Meaningful 
Level df Group Question R 
       Fixed 
I tend to make     
positive relation 
with my colleagues 
in production line. 
1 
       Continuous 
       Fixed 
I tend to take part in 
games and sports to 
compete with my 
colleagues. 
2 
       Continuous 
       Fixed 
I tend to compete 
with my colleagues 
in related activities 
to our work. 
3 
       Continuous 
       Fixed I tend to have 
positive behavior. 4 
       Continuous 
       Fixed I tend to have active 
behavior. 5        Continuous 
       Fixed 
I tend that see the 
group from 
prominent aspect in 
a unique and 
brilliant status. 
6 
       Continuous 
       Fixed I tend that see the 
group from 
permanent aspect in 
a unique and 
brilliant status. 
7 
       Continuous 
       Fixed I tend to do 
formative 
competition. 
8 
       Continuous 
       Fixed I tend to make a more cooperative 
atmosphere. 
9 
       Continuous 
         Fixed Shirking of colleagues makes 
me dissatisfied. 
10 
         Continuous 
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       Fixed 
I am pleased to 
produce one product 
by help of my 
colleagues. 
11 
       Continuous 
       Fixed I do my best to compensate my 
colleague’s shirking. 
12 
       Continuous 
       Fixed 
If one of my colleagues 
cannot do their work 
properly for any reason, 
I will help him. 
13 
       Continuous 
       Fixed I wait for all of my colleagues to complete 
their duties. 
14 
       Continuous 
       Fixed I feel that I have an important role in 
making a product. 
15 
       Continuous 
       Fixed 
Disagreement among 
my colleagues and me 
will not decrease my 
sense of cooperation. 
16 
       Continuous 
        Fixed 
I know myself 
responsible if a product 
is impaired after the 
quality control test. 
17 
       Continuous 
       Fixed I know my colleagues 
responsible if a product 
be impaired after the 
quality control test. 
18 
       Continuous 
       Fixed 
I feel my activity and 
my colleagues are 
completely the same 
and have shared 
purpose. 
19 
       Continuous 
       Fixed I like no one in our 
group lags their works. 20 
       Continuous 
        Fixed 
I feel cooperation 
increases when my 
colleagues help to make 
the final product. 
21 
       Continuous 
       Fixed I feel proud when I see my work develops every 
moment. 
22 
       Continuous 
       Fixed When I see our products out in the market, I have 
a sense of belonging. 
23 
       Continuous 
       Fixed Motivation 
       Continuous 
